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1. INTRODUCTION
This Preliminary Drainage Report supports the rezoning request (from R1-130 ESL to R1-43 ESL and O/S (Tract E))
and represents the storm water analysis for the 118" and Ranch Gate residential development proposed in
Scottsdale, Arizona. The purpose of this report is to provide the hydrologic and hydraulic analyses, required by
the City of Scottsdale, to support the proposed subdivision. This report includes discussions and calculations
defining the storm water management concepts for collection, conveyance, and retention systems necessary to
comply with the drainage requirements of the City of Scottsdale and Maricopa County. Preparation of this
report has been done in accordance with the requirements of the City of Scottsdale Design Standards & Policies
Manual (DS&PM) 2018 ¢, and the Drainage Design Manuals for Maricopa County, Arizona, Volumes 1> and
Volume II*

2. LOCATION AND PROJECT DESCRIPTION

2.1 LOCATION:
The project property consists of five (5) parcels of land located at the NEC of 118" Street and Ranch Gate
Road. The total project area contains approximately 2,990,583 SF (68.65 AC) gross. It is further defined as
follows:
e Parcel Description: A portion of the east half of Section 3, Township 4 North, Range 5 East of
the Gila and Salt River Base and Meridian, Maricopa County, Scottsdale,
Arizona
e Parcel ID numbers: APN:217-02-018A, 217-02-018B; 217-02-019C: 217-02-019D; and
217-02-019E

Refer to FIGURE 1 - Vicinity Map for the project’s location with respect to major cross streets.

2.2  EXISTING AND PROPOSED DEVELOPMENTS SURROUNDING THE SITE:
The site is bounded as follows:

North: An undeveloped parcel of Goldie Brown Pinnacle Peak Ranch Unit 2 subdivision; zoned R1-
130 ESL

East: Undeveloped state trust land.

South: Ranch Gate Road is directly adjacent with Troon Canyon Estates subdivision across, zoned
R1-130 ESL

West: 118" Street is directly adjacent with the Yearling Estates subdivision across; zoned R1-130
ESL

2.3 EXISTING SITE DESCRIPTION:

This site is vacant desert land generally sloping form the northeast (elevation 2730 +/-) to the southwest
(elevation 2670 +/-) at an average of approximately 3% in the buildable area with a change in elevation of
approximately of 60 feet. A 50-foot high hill with slopes to 33% exists near the northeast side of the site.
Refer to FIGURE 3 for contours of the overall project.
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PROPOSED SITE DEVELOPMENT:

The proposed development for the site includes single-family homes, local streets, drainage facilities and
open space. The gross area for the site is approximately 66 acres. Site access is provided via 118" street.
The proposed development includes drainage infrastructure to collect, store, and convey flood water
runoff.

FLOOD HAZARD ZONE:

As defined by the Flood Insurance Rate Map (FIRM) for Maricopa County, Arizona, and Incorporated
Areas, Community number 045012, Panel number 1330 of 4425, as shown on Map Number 04013C1330L
dated October 16, 2013, this site is designated as Zone “X”- Shaded, having a 0.2% Annual Chance Flood
Hazard, Areas of 1% annual chance flood with average depth less than one foot or with drainage areas of
less than one square mile, and areas protected by levees from 1% annual chance flood.

Refer to FIGURE 2 for the FIRM.

3. EXISTING DRAINGE CONDITIONS

34

3.2

3.3

OFF-SITE DRAINAGE:

Off-site hydrology affecting the northern and eastern site boundaries was performed using the Rational
Method in accordance with the City Manual [1] and the FCDMC Hydrology Manual [2]. Drainage sub-
basins were delineated based on the existing topography. Times of concentration and rainfall intensities
were derived following the procedures presented in the Hydrology Manual. In addition, the runoff
coefficients (C-values) that were used are 0.69 (existing conditions) for the 100-year event. Refer to
Appendix Il for Rational Method peak flow calculations.

In addition, there are several culverts that convey offsite flow under 118th Street. SEG obtained the
Sereno Canyon — 118th Street plans [Ref. 2] which contained all the 118th culverts 100-year flows. Refer
to Appendix Il for excerpts of Sereno Canyon -118th Street plans. These culvert flows will be verified via
calculation for the Preliminary Plat submittal.

Drainage information is summarized on the Existing Conditions Drainage Map in Appendix II.

ON-SITE DRAINAGE:

The site generally drains from the north to the south with an average slope of approximately 3%. The
flows concentrate in several channels including two 404 washes that exit the site at two locations along
Ranch Gate Road. A portion of the site approximately 2.83 acres in size is conveyed northeasterly exiting
in the adjacent state trust land. See Section 3.3 below for Historical Outlet information.

A preliminary Department of the Army jurisdictional determination (JD) has been received for this site.
Refer to Appendix IV.

HISTORICAL OUTLETS

There are three existing historical outlets from the project site as follows:
e HO-1is an existing culvert under Ranch Gate Road approximately 405 feet east of 118" Street.
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» Four culverts cross 118" Street contributing runoff of 22 cfs, 101 cfs, 10 cfs, and 105 cfs
respectively from south to north based on the Soreno Canyon Road plans in Appendix Il|
(238 cfs total).

» Minor flows from off-site north of the project plus the on-site contributing area produce
approximately 204 cfs of runoff.

» Total existing flow to HO-1 is approximately 442 cfs.

e HO-2is an existing culvert under Ranch Gate Road approximately 225 feet east of HO-1.
» Minor off-site flows from east of the project plus the on-site contributing area produce
approximately 85.7 cfs of runoff.

e HO-3is located at the northeast corner of the project, flow is conveyed to the northeast.
» On-site contributing area produces approximately 11.05 cfs of runoff.

4. PROPOSED STORM WATER MANAGEMENT

4.1 DESIGN INTENT:
The site has been designed in accordance with the regulatory requirements contained in the City of
Scottsdale Design Standards and Policies Manual [1]. Supplemental design criteria to address technical
drainage issues not contained in the City Manual were derived from the Drainage Design Manual for
Maricopa County, Arizona, Volume |, Hydrology (Hydrology Manual) [2], and the Drainage Design Manual
for Maricopa County, Arizona, Volume Il, Hydraulics (Hydraulics Manual) [3], as accepted by the City of
Scottsdale.

Off-site flows from the north and east discussed in Section 3.1 above will be conveyed via existing or
relocated on-site channels as necessary. These flows are directed to their natural receiving 404 washes.

On-site drainage will be handled within street sections, onsite channels, or retention basins as necessary.
On-site retention will be provided as allowed by site configuration within open space with three (3) foot
maximum depth basins. Total discharge of the storm water will occur within thirty-six (36) hours. First
Flush treatment storage will be provided in the proposed retention basins with outflow orifice protected
by an engineering filter berm or rim elevations of inlet grates set at the required first flush high-water
elevation to allow sediment to settle out.

4.2  DESIGN STORM REQUIREMENTS
The site is in an ESL zone, is currently undeveloped and will require storage for the 100-yr 2-hr storm
event based on disturbed area using a C-value of 0.61 for the R1-43 zone. Modified Rational Pond
Routing will be used to verify required storage volumes for this Zoning case.

The On-site hydrology will be completed during the Preliminary Plat case submittal using the FCDMC
DDMSW HEC-1 in accordance with the City Manual® and the FCDMC Hydrology Manual?.

4.3  CHARACTERISTICS OF BASINS:
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The proposed basins are a combination of R1-43 residential lots, open spaces, and road rights-of-way
(tracts) 40 feet wide with 28’ wide roadways Based on Figure 4 1-4 of the DS&PM, runoff coefficients for
the 100-year storm event used are as follows

e (=0 45 for undisturbed natural desert or desert landscape, slopes less than 10%
e (=0 80 mountain slopes greater than 10%

s (=0 61 for R1-43 disturbed, slopes 10% or iess

e (=0 85 for R1-43 disturbed, slopes greater than 10%

HYDROLOGIC ANALYSIS The hydrologic analysis 1s determined using the procedures in the City of
Scottsdale Design Standards & Policies Manual and the Drainage Design Manual for Maricopa County,
Anzona, Volume | The Rational Method was utilized to compute the on-site peak discharges The
following established the Rational Method equation and the basic input data required

Q=CwulA

Where Cwt = The runoff coefficient relating runoff to rainfall
I = Average rainfall ntensity in inches/hour, lasting for Tc
Tc =The time of concentration {minutes)
A =The contributing drainage area In acres

44 STORMWATER RETENTION
Option 1 First Flush storage required is calculated in accordance with COS— DS&PM Required Retention
(Acre-Feet) = (0 5”/12)*A*(Cu)

Optian 2 100-Yr, 2-hour stormwater storage required for basins without outflow structures is calculated
In accordance with the COS — DS&PM Required Retention (Acre-Feet) = (P/12)*A*C

Where P =100Yr 2 Hr Precipitation in Inches (Ref Isopluvial from DS&PM, Appendix 4-1D, pg 11
and NOAA Atlas 14 table)
A = Area (Acres) Disturbed Area

C=Cyu
Option 3 Based on Pond routing imiting the basin outflows to existing condition flow rates

4 4 1 REQUIRED STORAGE
Required storage I1s calculated in accordance with City of Scottsdale requirements for the three options
above Refer to Appendix Il for calculations These options are summanzed in Table 1 below
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Table 1: Summary of Storage Requirements
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POND PROVIDED
FIRST FLUSH | 100-YR; 2-HR ROUTING RETENTION
Basin

D Vreq (C.F.) Vreq (C.F.) Vreq (C.F.) Vprov (C.F.)

1 20,580 72,419 17,712 27,019

2 0 94,827 12,336 12,342

3 11,465 50,323 10,266 19,196

4 7,984 38,427 6,595 50,061

5 28,454 16,428 12,904 161,322

TOTAL: 68,483 272,424 59,813 269,940

4.4.2 PROPOSED STORAGE

Open retention basins will be used for this project. In accordance with COS design requirements, an open
basin is limited to three (3) feet maximum depth with maximum side slopes of 4:1 and include an
emergency overflow outlet.

e The volume for open basins is calculated using the area-sum volume method based on design
contours. Refer to calculations in Appendix Il for available volumes.

A summary of available retention volumes is provided in Table 1 above.

Based on the pond routing option (and first flush options), each basin has adequate volume to store the
required amount. Outlet calculations will be provided to limit the flow to existing conditions flow rates.

4.4.3 STORAGE DISCHARGE:

Retention basin discharge will be designed using either bleeder pipes or drywells as required to provide
total discharge within 36-hours.

4.5 PIPE CAPACITY CALCULATIONS:
These calculations will be provided in the Final Drainage Report

4.6  STREET CAPACITY CALCULATIONS:
The City of Scottsdale DS&PM, Section 4-1 requires that runoff for a 10-year storm be contained within
the curbs and that the 100-year storm has a maximum depth confined within the right-of-way.

These calculations will be provided in the Final Drainage Report

4.7 STORM DRAIN INLET CALCULATIONS
These calculations will be provided in the Final Drainage Report

4.8 CHANNEL CALCULATIONS
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105 cfs enters the site from the west side of 118" Street via a culvert at approximately the mid-point of
the frontage. A section for the 404 wash near Lot 17 was cut at a conservatively confined location (see
Preliminary Grading and Drainage Plan in Appendix IV). FlowMaster calculations indicate the top of water
surface is approximately 52’ wide with a 1.27’ depth of flow. This will not affect Lot 17 as the wash
becomes more confined adjacent to the buildable area.

Additional channel calculations for the 105 cfs culvert under 118" Street and the existing channel to HO-2
are also provided in Appendix II.

Refer to Appendix Il for calculations.

5. FLOOD SAFETY FOR DWELLINGS

5.1

FINISHED FLOOR ELEVATIONS

All proposed building finished floor elevations will be set a minimum of 14 inches above emergency
overflow points, and a minimum of 12 inches above the 100-year high-water elevation of any adjacent
streets and drainage paths. This will ensure that each building will be well above the 100-year water
level.

6. ADEQ WATER QUALITY REQUIREMENTS

6.1

NOTICE OF INTENT

The total disturbed area of this site is approximately 53.1 acres. The Arizona Department of
Environmental Quality requires that any site over an acre is required to submit an NOI. An NOI will be
submitted to ADEQ for this site after the first submittal of the construction documents as this site
disturbance is over 1 acre.

7. CONCLUSIONS

7.1

7.2

OVERALL PROJECT:

1. The finish floor elevations will be designed a minimum of 12 inches above the 100-year water
surface in adjacent streets and drainage paths and a minimum of 14 inches above the low top of
curb of the lot.

2. Storm water storage is provided in accordance with City of Scottsdale requirements and shall
discharge within 36 hours in accordance with City of Scottsdale requirements.

3.  First flush treatment will be provided.

PROJECT PHASING:
As a residential development the infrastructure will be constructed in a single phase to accommodate
dwelling unit growth. The dwelling units will be phased based on consumer demand.

8. WARNING AND DISCLAIMER OF LIABILITY
RE: following page.

9. REFERENCES

1.

Design Standards & Policies Manual, City of Scottsdale — 2018
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2 Drainage Design Manual for Maricopa County, Arizona, Volume I, Hydrology, Flood Control District of
Maricopa County, Fourth Edition, August 15, 2013

3 Drainage Design Manual for Maricopa County, Arizona, Volume i, Hydraulics, Flood Control District of
Maricopa County, August 15, 2013
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GRADING & DRAINAGE LANGUAGE

WARNING AND DISCLAIMER OF LIABILITY
The City’s Stormwater and Floodplain Management Ordinance is intended to
minimize the occurrence of losses, hazards and conditions adversely affecting the
public health, safety and general welfare which might result from flooding.
The Stormwater and Floodplain Management Ordinance identifies floodplains,
floodways, flood fringes and special flood hazard areas. However, a property outside
these areas could be inundated by floods. Also, much of the city is a dynamic flood
area; floodways, floodplains, flood fringes and special flood hazard areas may shift
from one location to another, over time, due to natural processes.
WARNING AND DISCLAIMER OF LIABILITY
The flood protection provided by the Stormwater and Floodplain Management
Ordinance is considered reasonable for regulatory purposes and is based on
scientific and engineering considerations. Floods larger than the base flood can
and will occur on rare occasions. Floodwater heights may be increased by
constructed or natural causes. The Stormwater and Floodplain Management
Ordinance does not create liability on the part of the city, any officer or
employee thereof, or the federal, state or county government for any flood
damages that result from reliance on the Ordinance or any administrative
decision lawfully made thereunder.
Compliance with the Stormwater and Floodplain Management Ordinance does
not ensure complete protection from flooding. Flood-related problems such as
natural erosion, streambed meander, or constructed obstructions and diversions
may occur and have an adverse effect in the event of a flood. You are advised to
consult your own engineer or other expert regarding these considerations.
I have read and understand the above.

Plan Check # Owner Date

Design Standards & Policies Manual
City of Scottsdale - 2018
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GRADING & DRAINAGE CHAPTER 4

2. Arainfall runoff model using the USACE’s HEC 1 Flood Hydrograph Package
(generally used for watersheds that are larger than 160 acres, irregular in shape
and contour, or if routing of flows is necessary).

B. Watershed Conditions

Watersheds are subject to change. Grading and drainage plans shall consider all

watershed conditions that would result in the greatest peak discharge rate, to:

1. Size drainage facilities, and

2. Determine lowest floor elevations.

C. Split-Flow Conditions

Projects in northern parts of Scottsdale must address split-flow channel conditions

where applicable. These splits in the alluvial channels usually include highly

erosive soils and are generally unstable and unpredictable. In setting lowest floor
elevations relative to upstream splits, assume that 100% of the flow could go either
direction in any given flood event. For infrastructure design, the estimate of the
actual split, based on a hydraulic analysis of the current channel cross sections,
must include a minimum safety factor of 30% of the total flow. If there are
extenuating factors affecting the stability of the split, the safety factor should be
increased accordingly.

D. Environmentally Sensitive Lands

For special considerations regarding Environmentally Sensitive Lands, refer to the

City Zoning Ordinance and DSPM Chapter 2 Section 2-2. Modification of natural

watercourses with a flow of 50 cfs or greater are addressed in the City Zoning

Ordinance.

E. The Rational Method

1. Precipitation. Precipitation input is rainfall intensity,
directly from NOAA 14.

2. Time of Concentration. Time of concentration “t." is the total time of travel from
the most hydraulically remote part of the watershed to the concentration point
of interest. The calculation of “t.” must follow FCDMC Hydrology Manual
procedures.

3. Runoff Coefficients. Use Fig. 4-1.5, Runoff Coefficients for Use with Rational
Method, or equivalent to obtain the runoff coefficients or “C" values.
Composite “C” values for the appropriate zoning category or weighted average
values calculated for the specific site are both acceptable approaches.

RUNOFF COEFFICIENTS - “C” VALUE

u; n
l

and can be obtained

LAND USE STORM FREQUENCY
Composite Area-wide Values 2-25 50 100
Year Yea Yea
r r
Commercial & Industrial Areas 0.80 0.83 0.86

Residential Areas - Single Family, slopes
10% or less

R1-190 0.33 0.50 0.53
R1-130 0.35 0.51 0.59
Design Standards & Policies Manual Page 202
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R1-70 0.37 0.52 0.60
R1-43 0.38 0.55 0.61
R1-35 0.40 0.56 0.62
R1-18 0.43 0.58 0.64
R1-10 0.47 0.62 0.70
R1-7 0.51 0.66 0.80
R1-5 0.54 0.69 0.86
Residential Areas — Single Family, slopes

greater than 10%

R1-190 0.65 0.74 0.82
R1-130 0.68 0.76 0.84
R1-70 0.69 0.77 0.85
R1-43 0.70 0.77 0.85
R1-35 0.70 0.78 0.85
R1-18 0.71 0.79 0.86
R1-10 0.75 0.82 0.88
R1-7 0.81 0.86 0.91
R1-5 0.85 0.89 0.92
Townhouse (R-2, R-4) 0.63 0.74 0.94
Apartments & Condominiums (Condos) 0.76 0.83 0.94
(R-3, R-5)

Specified Surface Type Values

Paved streets, parking lots (concrete or 0.90 0.93 0.95
asphalt), roofs, driveways, etc.

Lawns, golf courses, & parks (grassed 0.20 0.25 0.30
areas)

Undisturbed natural desert or desert 0.37 0.42 0.45
landscaping (no impervious weed barrier)

Desert landscaping (with impervious 0.63 0.73 0.83
weed barrier)

Mountain terrain - slopes greater than 0.60 0.70 0.80
10%

Agricultural areas (flood irrigated fields) 0.16 0.18 0.20
Gravel floodways and shoulders 0.68 0.78 0.82

FIGURE 4-1.5 RUNOFF COEFFICIENTS FOR RATIONAL METHOD

F. HEC-1 Model
1. Minimum submittals

a.
b.
&

A printout of the input data.

A schematic (routing) diagram of the stream network.
The runoff summary output table, including drainage basin name, area, 2,

10, and 100- year flow values.

Electronic input file(s) on compact disc (CD) or digital versatile/video disc

(DVD).

Supporting documentation and source material for parameter selection.

Design Standards & Policies Manual
City of Scottsdale - 2018
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NOAA Atlas 14, Volume 1, Version 5
Location name: Scottsdale, Arizona, USA*
Latitude: 33.7172°, Longitude: -111.8246°

Elevation: 2681.03 ft**
* source: ESRI Maps
** source: USGS

€
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POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Sarah Dietz, Sarah Heim, Lillian Hiner, Kazungu Maitaria, Deborah Martin, Sandra
Pavlovic, Ishani Roy, Carl Trypaluk, Dale Unruh, Fenglin Yan, Michael Yekta, Tan Zhao, Geoffrey
Bonnin, Daniel Brewer, Li-Chuan Chen, Tye Parzybok, John Yarchoan

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PE_graphical | Maps_& aerials

PF tabular

PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)?

Average recurrence interval (years)

Duration
1 || 2 [ 5 || 10 [ 25 |[ 50 100 200 || 500 | 1000
5-mi 0.240 0.314 0.423 0.504 0.611 0.691 0.771 0.851 0.956 1.04
Ghiil (0.200-0.296)|/(0.263-0.387)||(0.349-0.518)||(0.414-0.616)|/(0.494-0.743)|((0.553-0.836)|((0.607-0.931)|((0.660-1.03)||(0.725-1.16)|/(0.771-1.26)
10-mi 0.366 0.478 0.643 0.767 0.930 1.05 117 1.30 1.46 1.58
gL (0.305-0.450)||(0.399-0.588)||(0.531-0.789)((0.630-0.937)|( (0.752-1.13) || (0.841-1.27) || (0.924-1.42) || (1.00-1.56) || (1.10-1.76) || (1.17-1.92)
15-mi 0.454 0.592 0.798 0.951 115 1.30 1.46 1.61 1.80 1.96
=min (0.378-0.558)|/(0.495-0.729)((0.659-0.978)|| (0.780-1.16) || (0.932-1.40) || (1.04-1.58) || (1.15-1.76) ||(1.25-1.94) || (1.37-2.18) || (1.46-2.38)
30-mi 0.611 0.798 1.07 1.28 1.55 1.76 1.96 2.16 243 2.64
iR (0.509-0.752)|/(0.667-0.982)|( (0.887-1.32) || (1.05-1.56) || (1.26-1.89) || (1.40-2.12) || (1.54-2.36) ||(1.68-2.61) || (1.84-2.94) || (1.96-3.21)
60-mi 0.756 0.987 1.33 1.59 1.92 217 242 2.68 3.01 3.27
el (0.630-0.930)|| (0.825-1.22) |[ (1.10-1.63) || (1.30-1.94) || (1.55-2.34) || (1.74-2.63) || (1.91-2.93) ||(2.08-3.23) || (2.28-3.63) || (2.42-3.97)
2-h 0.870 1.13 1.49 1.77 215 243 2.72 3.01 3.39 3.69
4 (0.732-1.05) || (0.949-1.36) || (1.25-1.80) || (1.47-2.13) || (1.76-2.57) || (1.97-2.90) || (2.17-3.24) || (2.36-3.57) || (2.61-4.03) || (2.78-4.41)
3-h 0.934 1.20 1.56 1.84 2.24 2.55 2.88 3.21 3.67 4.03
r (0.786-1.14) || (1.01-1.47) || (1.31-1.90) || (1.53-2.24) || (1.83-2.71) || (2.06-3.07) || (2.29-3.46) || (2.51-3.85) || (2.79-4.40) || (3.00-4.84)
6-h 1.13 1.42 1.80 21 2.52 285 3.18 3.52 3.97 4.32
J (0.969-1.33) || (1.23-1.68) || (1.55-2.13) || (1.79-248) || (2.11-2.95) || (2.35-3.32) || (2.59-3.71) || (2.82-4.11) || (3.10-4.62) || (3.30-5.03)
12-h 1.36 1.7 214 249 2.96 3.32 3.69 4.06 4.55 4.92
el (1.18-1.58) || (1.48-1.99) || (1.85-2.49) || (2.13-2.89) || (2.51-3.43) || (2.78-3.84) || (3.05-4.27) || (3.32-4.70) || (3.64-5.29) || (3.87-5.76)
24-h 1.65 210 2.74 3.25 3.97 4.56 5.18 5.83 6.75 7.50
ot (1.45-1.90) || (1.85-2.42) || (2.40-3.15) || (2.83-3.74) || (3.43-4.57) || (3.88-5.25) || (4.36-5.99) || (4.83-6.78) || (5.47-7.92) || (5.97-8.88)
2.d 1.89 242 3.20 3.84 4.73 5.46 6.23 7.05 8.22 9.16
ay (1.65-2.18) || (2.12-2.79) || (2.79-3.68) || (3.32-4.40) || (4.06-5.44) || (4.63-6.28) || (5.22-7.21) || (5.84-8.21) || (6.65-9.66) || (7.29-10.9)
3.d 2.04 2.62 3.49 4.20 5.23 6.06 6.97 7.94 9.32 10.5
ay (1.79-2.34) || (2.30-3.01) || (3.05-3.99) || (3.65-4.80) || (4.50-5.98) || (5.16-6.96) || (5.86-8.04) || (6.58-9.23) ||(7.57-10.9) || (8.34-12.4)
il 219 2.82 3.78 4.57 5.72 6.67 7.70 8.82 10.4 1.8
2 (1.92-2.51) || (2.47-3.22) || (3.30-4.31) || (3.98-5.20) || (4.93-6.52) || (5.69-7.63) || (6.50-8.87) || (7.32-10.2) || (8.48-12.2) || (9.40-14.0)
7-d 2.52 3.25 4.36 5.30 6.66 7.79 9.02 104 12.3 14.0
ay (2.20-2.91) || (2.83-3.73) || (3.80-5.02) || (4.58-6.08) || (5.69-7.65) || (6.60-8.98) || (7.55-10.5) || (8.55-12.2) ||(9.94-14.6) || (11.0-16.7)
10-d 277 3.56 477 5.76 7.21 8.40 9.70 141 13.1 148
o 4 (2.43-3.17) || (3.12-4.08) || (4.17-5.45) || (5.00-6.59) || (6.20-8.25) || (7.15-9.64) || (8.16-11.2) (| (9.21-12.9) || (10.7-15.5) || (11.8-17.7)
20-d 3.52 4.55 6.04 7.22 8.86 10.2 1.5 13.0 15.0 16.6
ay (3.10-4.02) || (4.00-5.18) || (5.29-6.89) || (6.29-8.22) || (7.66-10.1) || (8.71-11.6) || (9.79-13.3) || (10.9-15.0) || (12.4-17.6) || (13.5-19.7)
30-d 419 5.41 7.19 8.57 10.5 12.0 13.6 15.2 17.8 193
ay (3.68-4.77) || (4.76-6.16) || (6.30-8.16) || (7.49-9.73) || (9.10-11.9) || (10.3-13.7) || (11.6-15.5) |[(12.8-17.5) || (14.5-20.4) |[ (15.8-22.7)
45-d 5.01 6.48 8.61 10.2 125 143 16.1 18.0 20.7 229
ay (4.41-5.70) || (5.70-7.37) || (7.55-9.79) || (8.96-11.7) || (10.8-14.3) || (12.3-16.3) || (13.7-18.5) |[(15.2-20.9) || (17.2-24.3) || (18.7-27.0)
60-d 5.67 7.36 9.74 11.5 13.9 15.8 17.7 19.7 224 245
ay (5.00-6.44) || (6.48-8.34) || (8.56-11.0) || (10.1-13.1) || (12.1-15.9) || (13.6-18.0) || (15.2-20.3) |[(16.7-22.7) || (18.7-26.2) || (20.2-29.0)
1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates
(for a given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds

|Please refer to NOAA Atlas 14 document for more information.

are not checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
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PF graphical

PDS-based depth-duration-frequency (DDF) curves
Latitude: 33.7172°, Longitude: -111.8246°
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NOAA Atlas 14, Volume 1, Version 5
Location name: Scottsdale, Arizona, USA*
Latitude: 33.7172°, Longitude: -111.8246°

Elevation: 2681.03 ft**
* source: ESRI Maps
** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Sarah Dietz, Sarah Heim, Lillian Hiner, Kazungu Maitaria, Deborah Martin, Sandra
Pavlovic, Ishani Roy, Carl Trypaluk, Dale Unruh, Fenglin Yan, Michael Yekta, Tan Zhao, Geoffrey
Bonnin, Daniel Brewer, Li-Chuan Chen, Tye Parzybok, John Yarchoan

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PF_graphical | Maps_& aerials

PF tabular
PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches/hour)’
— Average recurrence interval (years) |
1 2 5 10 25 50 100 200 500 1000 J
5-mi 2.88 3.77 5.08 6.05 7.33 8.29 9.25 10.2 1.5 125
i (2.40-3.55) || (3.16-4.64) || (4.19-6.22) || (4.97-7.39) || (5.93-8.92) || (6.64-10.0) || (7.28-11.2) || (7.92-12.3) || (8.70-13.9) || (9.25-15.1)
P 2.20 2.87 3.86 4.60 5.58 6.31 7.04 T 8.73 9.49
iy (1.83-2.70) || (2.39-3.53) || (3.19-4.73) || (3.78-5.62) || (4.51-6.79) || (5.05-7.63) || (5.54-8.50) || (6.03-9.37) || (6.62-10.6) || (7.04-11.5)
15-mi 1.82 2.37 3.19 3.80 4.61 5.21 5.82 6.42 7.22 7.84
"Min || 451-2.23) || (1.98-2.92) || (2.64-391) || (3.12-4.64) || (3.73-5.61) || (4.17-6.31) || (4.58-7.02) || (4.98-7.74) || (5.47-8.72) || (5.82-9.52)
30-mi 1.22 1.60 215 2.56 3.10 3.51 3.92 4.32 4.86 5.28
“Min | 4.02-1.50) || (1.33-1.96) || (1.77-2.63) || (2.10-3.13) || (251-3.78) || (2.81-4.25) || (3.08-4.73) || (3.36-5.21) || (3.68-5.87) || (3.92-6.41)
60-mi 0.756 0.987 1.33 1.59 1.92 217 242 2.68 3.01 3.27
gLl (0.630-0.930)|( (0.825-1.22) || (1.10-1.63) || (1.30-1.94) || (1.55-2.34) || (1.74-2.63) || (1.91-2.93) || (2.08-3.23) || (2.28-3.63) || (2.42-3.97)
2.h 0.435 0.563 0.746 0.886 1.07 1.22 1.36 1.50 1.69 1.84
gl (0.366-0.523)|((0.474-0.679)|/(0.625-0.898)|| (0.734-1.06) || (0.880-1.28) || (0.984-1.45) || (1.09-1.62) || (1.18-1.79) || (1.30-2.01) || (1.39-2.20)
3-h 0.311 0.398 0.518 0.614 0.746 0.850 0.957 1.07 1.22 1.34
Bt (0.262-0.380)|/(0.336-0.488)((0.435-0.633)|/(0.510-0.746)|((0.611-0.901) || (0.687-1.02) || (0.762-1.15) || (0.837-1.28) || (0.929-1.46) || (0.999-1.61)
6-h 0.188 0.237 0.301 0.352 0.421 0.476 0.532 0.588 0.662 0.721
A, (0.162-0.222)|/(0.205-0.281)((0.258-0.355)|(0.298-0.413)|((0.353-0.493)|/(0.393-0.554)|((0.433-0.619)|((0.471-0.686) ||(0.518-0.772)|((0.551-0.840)
12-h 0.112 0.142 0.178 0.207 0.246 0.276 0.306 0.337 0.378 0.409
. (0.098-0.131)|/(0.123-0.165)|((0.154-0.207)|/(0.177-0.240)|((0.208-0.285)|/(0.231-0.319)|((0.253-0.354) ((0.276-0.390) ||(0.302-0.439)|((0.321-0.478)
24-h 0.069 0.088 0.114 0.135 0.166 0.190 0.216 0.243 0.281 0.312
ny (0.061-0.079)|/(0.077-0.101)|((0.100-0.131)|/(0.118-0.156)|((0.143-0.191)||(0.162-0.219)|((0.182-0.250))|(0.201-0.282) ||(0.228-0.330)|(0.249-0.370)
2.d 0.039 0.050 0.067 0.080 0.099 0.114 0.130 0.147 0.171 0.191
ay (0.034-0.045)|/(0.044-0.058)|((0.058-0.077)|/(0.069-0.092)|((0.085-0.113) ||(0.096-0.131)|((0.109-0.150))((0.122-0.17 1) ||(0.139-0.201)|((0.152-0.226)
34 0.028 0.036 0.048 0.058 0.073 0.084 0.097 0.110 0.129 0.145
ay (0.025-0.033)|/(0.032-0.042)||(0.042-0.055)|/(0.051-0.067)|((0.062-0.083)|((0.072-0.097)|((0.081-0.112)((0.091-0.128) ||(0.105-0.152)|((0.116-0.172)
did 0.023 0.029 0.039 0.048 0.060 0.069 0.080 0.092 0.109 0.123
ay (0.020-0.026)|/(0.026-0.034)|((0.034-0.045)|((0.041-0.054)|((0.051-0.068)||(0.059-0.080)|(0.068-0.092)|((0.076-0.107) ||(0.088-0.127)((0.098-0.145)
7-d 0.015 0.019 0.026 0.032 0.040 0.046 0.054 0.062 0.073 0.083
ay (0.013-0.017)|/(0.017-0.022)|((0.023-0.030)|/(0.027-0.036))((0.034-0.046)|((0.039-0.053)|((0.045-0.062)|(0.051-0.072) ||(0.059-0.087)|((0.066-0.100)
10-d 0.012 0.015 0.020 0.024 0.030 0.035 0.040 0.046 0.055 0.062
ay (0.010-0.013)|((0.013-0.017)||(0.017-0.023)|(0.021-0.027) ((0.026-0.034) ||(0.030-0.040)|((0.034-0.047)|/(0.038-0.054) ||(0.044-0.065)|/(0.049-0.074)
20-d 0.007 0.009 0.013 0.015 0.018 0.021 0.024 0.027 0.031 0.035
ay (0.006-0.008)|((0.008-0.011)|((0.011-0.014) ||(0.013-0.017)((0.016-0.021) ||(0.018-0.024)|((0.020-0.028)|/(0.023-0.031)||(0.026-0.037)|/(0.028-0.041)
30-d 0.006 0.008 0.010 0.012 0.015 0.017 0.019 0.021 0.024 0.027
ay (0.005-0.007)||(0.007-0.009)||(0.009-0.011) ||(0.010-0.014)|((0.013-0.017)|(0.014-0.019)|((0.016-0.022)||(0.018-0.024)||(0.020-0.028)|/(0.022-0.031)
45-d 0.005 0.006 0.008 0.009 0.012 0.013 0.015 0.017 0.019 0.021
ay (0.004-0.005)||(0.005-0.007)((0.007-0.009)||(0.008-0.011)[(0.010-0.013)((0.011-0.015)|{(0.013-0.017)||(0.014-0.019)|/(0.016-0.022) |(0.017-0.025)
60-d 0.004 0.005 0.007 0.008 0.010 0.011 0.012 0.014 0.016 0.017
ay (0.003-0.004)||(0.004-0.006)|((0.006-0.008)|/(0.007-0.009) ([(0.008-0.011) ((0.009-0.013)|((0.011-0.014) ||(0.012-0.016)|/(0.013-0.018)||(0.014-0.020)
1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates (for
la given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds are not
ichecked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.
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PF graphical

PDS-based intensity-duration-frequency (IDF) curves
Latitude: 33.7172°, Longitude: -111.8246°
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Calculations
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SUMMARY OF RATIONAL METHOD PEAK FLOW HYDROLOGY

enter Project Name here
"CP Concentration Point | Sub- basin Area] Water Course Length [Hrgh Elevation Low Roughness, Kb C 1 Tc Q
(nc) ft ft ft ‘Weighted RunofT Coefficient| Intensity Time of Concentration Peak Flow Rate
{in/hr) (min) fcts)
Return Period Return Period Return Period Return Period
ear | 50-Year ] 100-Vear | 10-Vear | 50-veor | 100-Year | 10-Year ar ear ear ear esr
W 140 497 771436 2724 2702 01464(C) | 055 | 066 | 069 | E3 | 77 57 76 | _¢¢ 3 ] 7 3
W 354 575 2525871 2728 704 | 01363(C) | 055 | 086 [ 0ev | 48 | 7 8 5y 8 |73 1 16 | 20
W 434 778 1363734 2746 712 01341(c) | O35 |08 [ Uev |33 7 ¥ ST 3T ikj LI L L)
N 222 387 268849 2736 722 71413 (C) | 655 | 068 | 049 55 1779 59 (1] 5 EX 7 12 T4
2N 24 115 345046 2736 2724 G657 (C) | U35 | V& | 080 3 33 53 3 3 3 T T 3
3N 52 345 3620872 2738 2722 01571(C) | 035 | 066 | 08 57 51 oT 63 5% 57 2 3 3
4N 486 425 1917839 2740 2720 01459(C) | 055 | 066 | 069 35 79 9 57 59 58 1 B ]
5N 23 4817786798 2748 2722 01413 (C) | 035 | 066 | 043 L 79 3 (1] 5% LX3 T T2 &)
N 13 B18 0886412 2762 2722 01376(C) | 055 | 066 | 069 | 4% | ¢ 78 | 108 | o1 57 3 19 g

Reference Dranage Design Manual for Maricopa County Hydrology February 10 2011

Notes

T, = Time of concentration = 11 4L.°°K,

L = Length of the longest flow path miles
S = Watercourse sfope feetmile

K, = Watershed resistance coefficient = mlog oA + b where A= dramnage area in acres m and b values from (Table 3 1)
Q = Peak discharge = C*I'A cfs (Equation 3 1)
1 = Average rainfall intensy in inshr lasting for a T, Determined using the | D F curve from the NOAA Atlas 14 PRECIPITATION FREQUENCY ESTIMATES

C = Runoff coefficient per Und

05280 :'i-om

loped Desert Rangel

d land use categ

G \SEG\Lyle Anderson\118 & East Ranch Gate Rdiexcel\118-offiste rauonal

Yy per Table 3 2

(Equation 3 2 Papadakis and kazan equalion 1987)

6/14/2018

-



EXISTING CONDITIONS RUNOFF

DA - 1E (to HO-1)

T.=11.41%%, 252 0317038 0.316 Hours | 18.99 Min.
L= 0.65 MILES
Kp= 0.1054 m log,cA+b=
S=| 154.32 FT/MILE
i= 5.320 IN/HR From NOAA
m= -0.025 From Table 3.1 of FCDMC Hydrology Manual (Type C)
b= 0.15 From Table 3.1 of FCDMC Hydrology Manual (Type C)
A= 60.80 ACRES
Q=CiA| 145.5552 CFS
C= 0.45
i= 5.320 IN/HR
A= 60.80 ACRES

DA - 2E (to HO-2)

T11.41% MR TN, 0.278 Hours | 16.70 Min.
L= 0.56 MILES
K= 0.1161 m logyoA+b=
S=| 203.57 FT/MILE
i= 5.610 IN/HR From NOAA
m= -0.025 From Table 3.1 of FCDMC Hydrology Manual (Type C)
b= 0.15 From Table 3.1 of FCDMC Hydrology Manual (Type C)
A= 22.60 ACRES
Q=CiA 57.0537 CFS
C= 0.45
i= 5.610 IN/HR
A= 22.60 ACRES

DA - 3E (to HO-3)

Tn11 415 S SR, 0.105 Hours | 6.28 Min.
L= 0.12 MILES
Kp= 0.1387 m log;oA+b=
S=| 330.65 FT/MILE
i= 8.680 IN/HR From NOAA
m= -0.025 From Table 3.1 of FCDMC Hydrology Manual (Type C)
b= 0.15 From Table 3.1 of FCDMC Hydrology Manual (Type C)
A= 2.83 ACRES
Q=CiA 11.0540 CFS
C= 0.45
i= 8.680 IN/HR
A= 2.83 ACRES




Worksheet for Irregular Section - 404 with 105 cfs adjacent to Lot 17

T T T

[Pgo;ect‘pgscrlptlc‘m . . T R ' b .

PR ; D (s CX.3

Fnction Method Manmng Formula
Solve For Normal Depth

Input Data _ - f R .-

v 3 - “ A

Channel Slope 000189 fyft
Discharge 10500 fi¥s
Section Defintions

~ \ . o
. v - o N -, ) 1 ., -~ ):v"Q
Station (ft) : ‘Etevation () 1 -
-0+45 300
-0+25 100
-0+03 000
0+03 000
0+21 100
0+51 300
Roughness Segment Defintions
i 1
PR ] o o s R 5 X 1 ) "y - ? . - 2 .ot . e ,? )
" Start'Station ) Ending Station Roughness Coefficient e
(-0+45 3 00) (0+51 3 00) 0020
[Options o N

Lurrent Rougnness Weignted Pavlovski s Method
Method

Open Channel Weighting Method Pavlovskn s Method
Closed Channel Weighting Method Paviovskil's Method

Resutts * . ' e T IR
Normal Depth 127 f

Elevation Range 000to 300t

Flow Area 3950 fi?

Wetted Perimeter 5290 ft

Hydraulic Radius 075 f

Top Width 5283 ft

Normal Depth 127 ft

Bentley Systems, Inc Haestad Methods SdhstitinyRidwiMaster V8i (SELECTaeries 1) [08 11 01 03]
72612018 3 36 10 PM 27 Siemons Company Dnve Sulte 200 W Watertown, CT 06795 USA +1 203 765 1666 Page 1 of 2



Worksheet for Irregular Section - 404 with 105 cfs adjacent to Lot 17
IResults - o LT ‘ -
Critical Depth 098 ft
Critical Slope 000711 fuft
Velocity 266 ft/s
Velocity Head 011 f
Specific Energy 138 ft
Froude Number 054

Flow Type

Subcntical

{GVF;IH put.Data

t r

Downstream Depth 000 f
Length 000 ft
Number Of Steps 0
GVE Output Data A
Upstream Depth 000 ft
Profile Descnption

Profile Headloss 000 ft
Downstream Velocity Infimty  fi/s
Upstream Velocity Infinty  fi/s
Normal Depth 127 ft
Critical Depth 098 ft
Channel Slope 000189 fi/ft
Critical Slope 000711 fiAt

7/26/2018 3 36 10 PM

Bentlay Systems, Inc Haestad Methods SdbetibleEltbetMaster VBI (SELECTseries 1) [08 11 01 03]
27 Siemons Company Dnve Suite 200 W Watertown, CT 06795 USA +1-203 7565 1666 Page

2 of

2



Cross Section for Irregular Section - 404 with 105 cfs

l['-’rcﬂect bescrqptlén

~T p T T

- - !

v o - ;

Frichon Method
Soalve For

Manning Farmula
Normal Depth

Input.Data

N ' - i . § ‘ N [~ 3
Tt 1 b s L Ty ot “?"r'" ' : B ! M " i : ]
O o [ . . N

Channel Slope
Normal Depth
Discharge

000189 v
127 1t
10500 ft'fs

Cross 'Sectionjimage: b ' A

; T i NP v lan R
. : . 3

i S‘LJ

320
300]
280]
260]
2 40]
220]
200]
180]
160]
1403
1.20]

Elevation

7/2612018 3 38 11 PM

Bentley Systams, Inc Haestad Methods ScatidinyEitwMaster V8| (SELECTseries 1) [08 11 01 03]
27 Slemons Company Dnive Suite 200 W Watertown, CT 06795 USA +1-203 755-1666 Page 1 of 1



EXISTING CONDITIONS FLOW (Q-100)

CONTROL | DRAINAGE " Q-100
POINT AREA ID AREA (AC) Cwt I (in/hr) (cfs)
1N 2.22 0.69 14
2N 0.24 0.69 2
3N 0.52 0.69 3
4N 1.46 0.69 9
OFF-SITEN 4.44 28.0
DA-1.1E 12.77 0.45 5.32 30.6
OFF-SITEN 5N 2.23 0.69 14
DA-1.2E 5.52 0.45 5.32 13.2
CP-1.1 sub-total 24.96 85.8
OFF-SITEN 6N 3:.13 0.69 16
DA-1.3E 4.71 0.45 5.32 11.3
C-4 105.0
DA-1.4E 0.77 0.45 5.32 1.8
CP-1.2 sub-total 8.61 134.1
DA-1.5E 0.62 0.45 5.32 15
CP-1 total 34.2 221.4
C-3 10.0
DA-1.6E 15.69 0.45 5.32 37.6
CP-2 total 49.88 269.0
C-2 101.0
DA1.7E 14.02 0.45 5.32 33.6
CP-3 total 63.9 403.5
C-1 22.0
DA-1.8E 6.97 0.45 5.32 16.7
HO-1 70.87 442.2
1E 14 0.69 8
2E 3.54 0.69 20
3E 4.34 0.69 24
DA-2.1E 2.99 0.45 5.61 7.5
CP-4 sub-total 12.27 59.5
DA-2.2E 10.37 0.45 5.61 26.2
HO-2 total 22.64 85.7




Allowable Outflow for Pond Routing

Qallowable is based on Total drainage area to retention basin

with an existini C-value of 0.45| Tc = 15 minutes.
Drainage Total Area Cy; intensity | Q-100

Area ID (acres) (=) (in/hr) cfs
RETENTION BASIN 1
DA-1 16.91 0.45 5.82 44.29
Basin 1 Totals: 16.91 0.45 5.82 44.29

RETENTION BASIN 2

DA-2 6.04 0.45 5.82 15.82
DA-4 14.20 0.45 5.82 37.19
Basin 2 Totals: 20.24 0.45 5.82 53.01

RETENTION BASIN 3
DA-6 9.42 0.45 5.82 24.67
Basin 3 Totals: 9.42 0.45 5.82 24.67

RETENTION BASIN 4
DA-7 6.56 0.45 5.82 17.18

Basin 4 Totals: 6.56 0.45 5.82 17.18

RETENTION BASIN 5
DA-5 3.14 0.45 5.82 8.22
Basin 5 Totals: 3.14 0.45 5.82 8.22

Totals 53.13 139.15




REQUIRED STORAGE: 100-yr Event BASIN 1

Tc (min.) 1100 A (ac) C Q(in) (cfs) | Q(out) (cfs) Qi-QoxTcx60 (cf)
5 9.28 16.91 0.62 97.29 44.29 15901.01
10 7.04 16.91 0.62 73.81 44.29 17711.26
15 5.82 16.91 0.62 61.02 44.29 15055.24
30 3.92 16.91 0.62 41.10 44.29 -5745.48
60 2.42 16.91 0.62 25.37 44.29 -68105.65
120 1.36 16.91 0.62 14.26 44.29 -216226.71
180 0.957 16.91 0.62 10.03 44.29 -369971.50
360 0.532 16.91 0.62 5.58 44.29 -836187.96
720 0.306 16.91 0.62 3.21 44.29 -1774735.26
1440 0.216 16.91 0.62 2.26 44.29 -3630995.67
REQUIRED STORAGE: 100-yr Event BASIN 2
Tc (min.) 1100 A (ac) C Q(in) (cfs) | Q (out) (cfs) Qi-QoxTcx60 (cf)
5 9.28 16.10 0.63 94.13 53.01 12335011
10 7.04 16.10 0.63 71.41 53.01 11038.03
15 5.82 16.10 0.63 59.03 53.01 5420.03
30 3.92 16.10 0.63 39.76 53.01 -23848.99
60 2.42 16.10 0.63 24.55 53.01 -102470.18
120 1.36 16.10 0.63 13.79 53.01 -282351.74
180 0.957 16.10 0.63 9.71 53.01 -467674.01
360 0.532 16.10 0.63 5.40 53.01 -1028460.76
720 0.306 16.10 0.63 3.10 53.01 -2155949.65
1440 0.216 16.10 0.63 2.19 53.01 -4390771.28
ACTUAL 20.24
EXCESS 4.14
REQUIRED STORAGE: 100-yr Event BASIN 3
Tc (min.) 1100 A (ac) (@ Q(in) (cfs) | Q (out) (cfs) Qi-QoxTcx60 (cf)
5 9.28 9.42 0.63 55.07 24.67 9120.93
10 7.04 9.42 0.63 41.78 24.67 10265.75
15 5.82 9.42 0.63 34.54 24.67 8882.43
30 3.92 9.42 0.63 23.26 24.67 -2531.46
60 2.42 9.42 0.63 14.36 24.67 -37109.76
120 1.36 9.42 0.63 8.07 24.67 -119512.40
180 0.957 9.42 0.63 5.68 24.67 -205098.35
360 0.532 9.42 0.63 3.16 24.67 -464676.32
720 0.306 9.42 0.63 1.82 24.67 -987293.34
1440 0.216 9.42 0.63 1.28 24.67 -2020734.12




REQUIRED STORAGE: 100-yr Event BASIN 4
Tc (min.) 1100 A (ac) & Q(in) (cfs) [ Q(out) (cfs) Qi-QoxTcx60 (cf)
5 9.28 6.56 0.61 3713 17.18 5986.45
10 7.04 6.56 0.61 28.17 17.18 6594.76
15 5.82 6.56 0.61 23.29 17.18 5498.38
30 3.92 6.56 0.61 15.69 17.18 -2688.71
60 2.42 6.56 0.61 9.68 17.18 -26986.06
120 1.36 6.56 0.61 5.44 17.18 -84512.33
180 0.957 6.56 0.61 3.83 17.18 -144185.06
360 0.532 6.56 0.61 2.13 1718 -325104.81
720 0.306 6.56 0.61 1.22 17.18 -689278.05
1440 0.216 6.56 0.61 0.86 17.18 -1409672.54
REQUIRED STORAGE: 100-yr Event BASIN 5
Tc (min.) 1100 A (ac) @ Q(in) (cfs) | Q(out) (cfs) Qi-QoxTcx60 (cf)
5 9.28 7.28 0.58 39.18 8.22 9289.16
10 7.04 7.28 0.58 29.73 8.22 12903.42
15 5.82 7.28 0.58 24.57 8.22 14718.93
30 3.92 7.28 0.58 16.55 8.22 14997.25
60 2.42 7.28 0.58 10.22 8.22 7193.55
120 1.36 7.28 0.58 5.74 8.22 -17838.26
180 0.957 7.28 0.58 4.04 8.22 -45134.96
360 0.532 7.28 0.58 2.25 8.22 -129031.56
720 0.306 7.28 0.58 1.29 8.22 -299287.25
1440 0.216 7.28 0.58 0.91 8.22 -631407.88
DA-5 3.14
Basin 2 overflow 4.14
total in 7.28




Cwt Calculations

Disturbed | Undisturbed<10% | Undisturbed>10% | Total Area Cwt Drainage
061 045 080 Area (D
1183 216 292 16 91 062 DA-1
1183 216 292 16 91 062
4 48 099 057 604 060 DA-2
10 64 046 310 14 20 065 DA-4
1512 145 367 20 24 063
2 82 032 000 314 059 DA-5
282 032 000 314 059
809 031 102 942 063 DA-6
8 09 031 102 942 063
6 38 018 000 656 061 DA-7
6 38 018 000 656 061
006 166 000 172 046 DA-3
126 543 000 669 048 DA-8
132 7 09 000 841 048




Existing Channel - Basin 1

Project Déscription - " 2 * , b L g e s T T TR
Friction Method Manning Formula

Solve For Discharge

InputData™ v 7. e o et T T e g e et T s e
Roughness Coefficient 0 040

Channel Slope 005260 fyft

Normal Depth 200 #

Left Side Slope 200 fit(HV)

Right Side Slope 200 ff(HWV)

Bottom Width 200 ft

[Ré_sult's"f' NI e o (j;' N LQ.J I 5, o et R *s“c}
Discharge 10871 ft'Ys

Flow Area 1200 f*

Wetted Penmeter 1084 ft

Hydraulic Radius 110 ft

Top Width 1000 ft

Cnitical Depth 239 ft

Critical Slope 002359 fft

Velocity 906 fifs

Velocity Head 128 ft

Specific Energy 328 ft

Froude Number 146

Flow Type Supercntical

QUF InpytDatar « - e N e 0 L
Downstream Depth 000 ft

Length 000 +ft

Number Of Steps 0

GVF Output Data,_ « = °° = .4« o & - . T o Tmmm e T e T
Upstream Depth 000 ft

Profile Descnption

Profile Headloss 000 ft

Downstream Velocity Infinty  fi/s

Upstream Velocity Infinty  fi/s

Normal Depth 200 ft

Critical Depth 239 f

Channel Slope 005260 fuft

11/6/2018 6 19 33 AM

Bentley Systems, Inc Haestad Methods SoBdntlegBidaiaster V8| (SELECTeeries 1) [08 11 01 03]
27 Siemons Company Dnve Sulte 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2



Existing Channel - Basin 1

'GVF iOutpiit Data

22 — i . e

Cntical Slope

002359 fi/ft

11/6/2018 6 19 33 AM

Bentlay Systems Inc Haestad Methods SoBstinteg EitwiMaster V8i (SELECTsenes 1) [08 11 01 03]

27 Siemons Company Dnive Surte 200 W Watartown, CT 06795 USA +1-203-755-1666

Page

2 of

2



REQUIRED FIRST FLUSH STORAGE VOLUME

R;::lr:‘t;cl;n R?::)f ;" 5[;;2');'1 Drainage Area| Area (Ac) Cwt v rch: )(AC Vreq(CF)
1 00417 DA-1 16 91 067 0472 20,579 86
2 00417 DA-2+4 by-pass 0 0 000 000

3 00417 DA-6 942 067 0263 11,464 36

4 00417 DA-7 6 56 067 0183 7,983 67

5 00417 DA- 5+2+4 23 38 067 0653 28,453 99

Overall 00417 56 27 1572 68,481 88
By-pass DA- 3+8 841
Total Site Area {net) 64 68




Worksheet for Trapezoidal Channel - 1

PProject Description "

T AR -
o 3 - ) !
o ~ :
v =
1 3 2 S

Friction Method

Manning Formula

Solve For Discharge

input Data - - - . ot .
Roughness Coefficient 0030

Channel! Slope 001670 fuft

Normal Depth 100 1t

Left Side Slope 1200 wMHV)

Right Side Slope 800 fMtHV)

Bottorn Width 500 f

lResqlts;T i_' 4 ? A “i o 1t EERE 4]
Discharge 6811 ft'fs

Flow Area 1500 ft?

Wetted Penmeter 2510 ft

Hydraulic Radius 060 ft

Top Width 2500 ft

Cntical Depth 102 ft

Cnhcal Slope 001556 ft/it

Velocity 454 fis

Velocity Head 032 ft

Specific Energy 132 ft

Froude Number 103

Flow Type Supercntical

(GVF Input Data® .+ = - . - SR
Downstream Depth Q00 ft

Length 000 f

Number Of Steps ¢

IGVF @utput-Data ) . ‘ ST N
Upstream Depth 000 ft

Profile Descnphion

Profile Headloss 000 ft

Downstream Velocity Infinty  fi/s

Upstream Velocity Infinty  fi/s

Normal Depth 100 f#

Cntical Depth 102 f

Channel Slope 001670 fift

11/7/2018 1 50 29 AM 27 Slemans Company Drive Suite 200 W Watertown, CT 06795 USA +1.203-755-1666

Bentley Systems, Inc Haestad Methods SoRdwntle¢ EitwrMaster V81 (SELECTsenes 1) [08 1101 03)

Page 1 of 2



Worksheet for Trapezoidal Channel - 1

GVFOutput Data + - "'y o » o o T st e ek T el e Sy

Criical Slope 001556 fift

Bentley Systems, Inc Haestad Methods SoBdiley ShawMaster VBi (SELECTseries 1) [08 11 01 03)
11/7/12018 1 50 29 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1.203-755-1668 Page 2 of 2



Lot 6-7 Channel

Friction Method
Solve For

Manning Formula
Discharge

Roughness Coefficient
Channel Slope
Normal Depth
Bottom Width

0.069
0.00850
1.00
8.67

Discharge

Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Flow Type

14.99
8.67
10.67
0.81
8.67
0.45
0.10314
1.73
0.05
1.05
0.30
Subcritical

Downstream Depth

Length
Number Of Steps

0.00
0.00

Upstream Depth 0.00 ft
Profile Description
Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 1.00 ft
Critical Depth 045 ft
Channel Slope 0.00850 ft/ft
Critical Slope 0.10314  fi/ft
Bentley Systems, Inc. Haestad Methods SoBeitlegEhterMaster V8i (SELECTseries 1) [08.11.01.03]
11/6/2018 6:10:42 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Lot 7-8 Channel

Friction Method Manning Formula
Solve For Discharge

Roughness Coefficient 0.069
Channel Slope 0.01150  fi/ft
Normal Depth 1.00 ft
Bottom Width 8.67 ft

Discharge 17.43 ft'/s
Flow Area 8.67 ft*
Wetted Perimeter 10.67 ft
Hydraulic Radius 081 ft
Top Width 8.67 ft
Critical Depth 0.50 ft
Critical Slope 0.10107  ft/ft
Velocity 201 fis
Velocity Head 0.06 ft
Specific Energy 1.06 ft
Froude Number 0.35

Flow Type Subcritical

Downstream Depth 0.00 ft
Length 0.00 1t
Number Of Steps 0

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 1.00 ft
Critical Depth 0.50 ft
Channel Slope 0.01150 f/ft
Critical Slope 0.10107 f/ft

Bentley Systems, Inc. Haestad Methods SoBitteg EidarMaster V8i (SELECTseries 1) [08.11.01.03]
11/6/2018 6:11:45 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



PROPOSED RETENTION VOLUME CALCULATIONS

BASIN 1

AVG SUM
ELEV AREA DEPTH VOLUME | vOLUME Comment

{FT) (s (F1) (CF) (CF)

270100 | 6657 | ; . 000 BOT
L 100 [ 741050 -
270200 | 8164 | oy [, .| 741050
N 100 [897000] - _
270300 | 9776 , 16 380 50
T 100 [1063800 -
270400 | 11500 [ .+ 2 |2701850] HWE
BASIN 2
ELEV aRea | oeerw | AVE SUM | omment

VOLUME | VOLUME

{FT) (SF) (FT) (CF} (CF)

267800 | 2411 [, 000 BOT
e _ .| 100 [292900 o
267900 ] 3447 | - W o 292900
EE o] 100 Jaosasof. .
268000 | 4862 |, ~ | ~. | 698350
N Y 100 |s53s8s50] " .
268100 | 6055 |07 " L . [21234200] HWE
BASIN 3
ELEV AREA DEPTH AVG Sum Comment

VOLUME | VOLUME

(FT) (SF) (FT) {CF) {CF)

266700 | 4371 . » .| 000 BOT
P 100 { 501900 N
266800 | 5667 |- ¢« 1 _ " | 501900
- " ] 100 |e3e500 -
266900 | 7063 |~ . | 1138400
K 100 |78u1s0| , ..
267000 | 8560 [ i jr% »[1919550] HWE
BASIN 4
AVG Sum
ELEV AREA DEPTH voLume | voLume Comment
(FT) {SF) {FT) {CF} {CF)
267300 | 13761 | ° - .. | o000 BOT
R 100 [1470850]" . %4
267400 | 15656 |t o] - 14 708 50
L~ 4 4 100 1665350 ‘
267500 | 17651 | - .. 31362 00
} Vol Y 100 (1869900 . . .
267600 | 19747 | .7 sl .. ... 15006100 HWE
BASIN 5
AVG SUM
ELEV AREA | DEPTH | o o vorume | Comment
(FT) (SF) (FT) {CF} (CF)
266400 | 48611 [, . . %] 000 BOT
I S 100 |50304 00 i
266500 | 51997 |+ - . : 50 304 00
- 100 [5374050
266600 | 55484 . ~ ~ |104 044 50
N L 100 [s7,27750]+ "
266700 | 59071 |, ... .js.. ° |161,32200] HWE
RETENTION VOLUME SUMMARY
BASINID |  VOLUME PROVIDED {CF }
1 27019
2 12 342
3 19 196
4 50 061
5 161322

TOTAL 269 939




100-yr; 2-hr Required Storage Volume Calculations

In accordance with COS DS&PM, required storage is based on the disturbed

Vr=1*(P/12)*Cw*A

P=100-yr, 2-hr=2.72 in.

area.
Di
Drainage i G Volume Regq. Volume Req.
Area
Area ID (acres) () (acre-ft) (CF)
RETENTION BASIN 1
DA-1 11.83 0.62 1.663 72,418.91
Basin 1 Totals: 11.83 0.62 1.663 72,418.91
RETENTION BASIN 2
DA-2 4.48 0.60 0.609 26,540.24
DA-4 10.64 0.65 1.568 68,285.82
Basin 2 Totals: 15.12 0.63 2.177 94,826.05
RETENTION BASIN 5
DA-5 2.82 0.59 0.377 16,427.70
Basin 5 Totals: 2.82 0.59 0.377 16,427.70
RETENTION BASIN 3
DA-6 8.09 0.63 1.155 50,322.78
Basin 3 Totals: 8.09 0.63 1.155 50,322.78
RETENTION BASIN 4
DA-7 6.38 0.61 0.882 38,426.08
Basin 4 Totals: 6.38 0.61 0.882 38,426.08
Totals 41.42 6.25 272,421.51
BASIN BY-PASS
DA-3 0.06
DA-8 1.26
By-pass Totals: 1.32
Net site Area: 42.74




SUMMARY OF STORAGE REQUIREMENTS

PROVIDED
FIRST FLUSH 100-YR, 2-HR |POND ROUTING RETENTION
Basin ID Vreq(CF) | Vreq(CF) Vreq (CF) [Vprov(CF)
1 20,580 72,419 17,712 27,019
2 0 94,827 12,336 12,342
3 11,465 50,323 10,266 19,196
4 7,984 38,427 6,595 50,061
5 28,454 16,428 12,904 161,322
TOTAL 68,483 272,424 59,813 269,940
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DEPARTMENT OF THE ARMY
LOS ANGELES DISTRICT, U S ARMY CORPS OF ENGINEERS
3636 N CENTRAL AVENUE, SUITE 900
PHOENIX, AZ 85012-1938

May 7,2018

SUBJECT Preliminary Jurisdictional Determination

John Christensen

Lyle Anderson Company

14901 N Scottsdale Road, Suite 201
Scottsdale, AZ 85254

Dear Mr Christensen

I am responding to your request (File No SPL-2018-00155) dated February 20, 2018 for a
preliminary Department of the Army junisdictional determination (JD) for your proposed
Sonoran Peaks residential development, located within 69 34 acres of land in a portion of Section
3, Township 4 North, Range 5 East (33 719325°N, -111 824313°W), in the City of Scottsdale,
Maricopa County, Arizona

The Corps' evaluation process for determining whether a Department of the Army permit 1s
needed involves two tests If both tests are met, a permit would likely be required The first test
determines whether the proposed project 1s located within the Corps' geographic jurisdiction (1 ¢,
it 1s within a water of the United States) The second test determines whether as proposed, the
project involves a regulated activity under Corps’ authority, 1 e , Section 10 of the Rivers and
Harbors Act of 1899, Section 404 of the Clean Water Act, or Section 103 of the Marine
Protection Research and Sanctuaries Act The determination in this letter pertains only to the
question of geographic jurisdiction

Based on available information, I have preliminarily determined waters of the U S may be
present on your project site in the approximate locations noted on the enclosed map The basis
for this finding may be found on the enclosed Preliminary Jurisdictional Determination (JD)
form Preliminary JDs are non-binding indications of the presence of waters of the U S,
including wetlands, on a parcel Preliminary JDs are advisory in nature and may not be
appealed

This determination was conducted to identify the extent of the Corps' Clean Water Act
Jurisdiction on your project site identified in your request This determination may not be valid
for the wetland conservation provisions of the Food Security Act of 1985 If you or your tenant
are USDA program participants, or anticipate participation in USDA programs, you should
request a certified wetland determination from the local office of the Natural Resources
Conservation Service, prior to starting work



Thank you for participating 1n the regulatory program If you have any questions, please
contact Ann Palaruan at (602) 230-6955 or via e-mail at Cynthia A Palaruan@usace army mil
Please help me to evaluate and improve the regulatory experience for others by completing the
customer survey form at http //corpsmapu usace army mil/cm_apex/f?p=regulatory_survey

Sincerely,

Sallie Diebolt
Chief, Arizona Branch
Regulatory Division

Enclosures

Notice of Administrative Appeal Options and Process
PJD Forms
PID Aenal



NOTIFICATION, OF ADM]'NISTRATIVE APP,EAL OPTIONS AN'D PROCESS AND
: REQUEST FOR APPEAL

Apphcant Lyle Anderson Compahy

ATTN John Christensen FileNo SPL-2018-00155  |Date May7,2018

Attached 1s See Section below
INITIAL PROFFERED PERMIT (Standard Permit or Letter of permission) A
PROFFERED PERMIT (Standard Permit or Letter of permission) B
PERMIT DENIAL C
APPROVED JURISDICTIONAL DETERMINATION D

X |PRELIMINARY JURISDICTIONAL DETERMINATION E

SECT’ION'] T};e followmgaldentlﬁes your fights and optlons regarding an administrative, appeal of the above décision | .
Addmonal mformatlom may be” found at hitp //www usace drmy mzl/cecw/pages/reg matenals aspx of Corps regulatlons at 33 )
CFRPart 3317 . "ty ot <L - oo . i v o K

2

A INITIAL PROFFERED PERMIT You may accept or object to the penmt

®  ACCEPT If you recetved a Standard Permit, you may sign the permit document and return 1t to the district engineer for final
fauthorization If you received a Letter of Permission (LOP), you may accept the LOP and your work 1s authorized Your signaturg
on the Standard Permut or acceptance of the LOP means that you accept the permit 1n 1ts entirety, and waive all rights to appeal the
permit, including its terms and conditions, and approved jurisdicttonal determinations associated with the permit

f* OBJECT Ifyou object to the permit (Standard or LOP) because of certain terms and conditions therein, you may request
that the permit be modified accordingly You must complete Section II of this form and teturn the form to the district engineer
Y our objections must be received by the district engineer within 60 days of the date of this notice, or you will forfeit your right to
ppeal the permit 1n the future Upon receipt of your letter, the district engineer will evaluate your objections and may (a) modify
e permut to address all of your concerns, (b) modify the permit to address some of your objections, or (¢} not modify the permit
aving determined that the permit should be 1ssued as previously written After evaluating your objections, the district engineer
ill send you a proffered permit for your reconsideration, as indicated in Section B below

PROFFERED PERMIT You may accept or appeal the permut

ACCEPT If you recerved a Standard Permit, you may sign the permit document and return 1t to the district engineer for fina

uthorization If you received a Letter of Permission (LOP), you may accept the LOP and your work 1s authorized Your signaturg

n the Standard Permut or acceptance of the LOP means that you accept the permit in its entirety, and waive all nights to appeai the
ermit, mcluding its terms and conditions, and approved jurisdictional determinations assoctated with the permit

APPEAL If you choose to decline the proffered permit (Standard or LOP) because of certain terms and conditions therein,
ou may appeal the declined permit under the Corps of Engineers Administrative Appeal Process by completing Section 11 of this
orm and sending the form to the division engineer (address on reverse) This form must be received by the division engineer

ithin 60 days of the date of this notice

ompleting Section II of this form and sending the form to the division engineer (address on reverse) This form must be received

PERMIT DENIAL You may appeal the denial of a permit under the Corps of Engineers Admimstrative Appeal Process by
y the division engineer within 60 days of the date of this notice

APPROVED JURISDICTIONAL DETERMINATION You may accept ot appeal the approved JD or provide new
nformation
ACCEPT You do not need to noufy the Corps to accept an approved JD  Failure to notify the Corps within 60 days of the
ate of this notice, means that you accept the approved JD 1n its entirety, and waive all rights to appeal the approved JD

APPEAL If you disagree with the approved JD, you may appeal the approved JD under the Corps of Engineers
dministrattve Appeal Process by completing Section I of this form and sending the form to the division engineer (address on
everse) This form must be received by the division engineer within 60 days of the date of this notice

F PRELIMINARY JURISDICTIONAL DETERMINATION You do not need to respond to the Corps regarding the preliminary]
€

The Preliminary JD 1s not appealable If you wish, you may 1equest an approved JD (which may be appealed), by contacting
e Corps district for further instruction Also you may provide new information for further consideration by the Corps to
evaluate the JD




——

SECTION 1I - REQUEST FOR ARPEAL or OBJECTIONS TO AN INITIAL PROFFERED PERMIT . .

REASONS FOR APPEAL OR OBJECTIONS (Describe your reasons for appealing the decision or your Ob_jCCllOl'lS to
an mmtial proffered permit 1n clear concise statements You may attach additional information to this form to clanfy where your
reasons or objections are addressed in the administrative record )

ADDITIONAL INFORMATION The appeal 1s limited to a review of the administrative record, the Corps memorandum for the
record of the appeal conference aor meeting, and any supplemental information that the review officer has determined 1s needed to
clarify the administrative record Neither the appeliant nor the Corps may add new information or analyses to the record
However, you may provide additional information to clarify the location of information that is already 1n the administrative
record

ROINT OF CONTACT FOR, QUESTIONS OR INFORMATION . _ L B Lo ot e Lo
If you have questions regarding this deciston and/or the appeal process you 1f you only have questions regarding the appeal process you
may contact may also contact

Ann Palaruan Thomas ] Cavanaugh

Project Manager Administrative Appeal Review Officer

Arnzona Branch US Army Corps of Engineers

Regulatory Division South Pacific Division

US Army Corps of Engineers 1455 Market Street, 2052B

Email Cynthia a Palaruan(@usace army mil San Francisco, Cahiformia 94103-1399

Email Thomas J Cavanaugh(@usace army mul

RIGHT OF ENTRY Your signature below grants the right of entry to Corps of Engineers personnel, and any government
consultants, to conduct investigations of the project site during the course of the appeal process You will be provided a 15 day
notice of any site investigation, and will have the opportunity to participate m all site 1nvestigations

Date Telephone
number

Signature of appellant or agent




Sonoran Peaks

Appendix 2 - PRELIMINARY JURISDICTIONAL DETERMINATION (PJD) FORM

BACKGROUND INFORMATION
A. REPORT COMPLETION DATE FORPJD 2/20/2018

B. NAME AND ADDRESS OF PERSON REQUESTING PJD e LI Fout &l 201 Azaszsy
C. DISTRICT OFFICE, FILE NAME, AND NUMBER* LA District - Arizona Branch, Sonoran Peaks residential
development, SP1-2018-00155

D. PROJECT LOCATION(S) AND BACKGROUND INFORMATION.

(USE THE TABLE BELOW TO DOCUMENT MULTIPLE AQUATIC RESOURCES AND/OR
AQUATIC RESOURCES AT DIFFERENT SITES)

State AZ County/parish/borough Maricopa Cty Scottsdale
Center coordinates of slte (lat/long in degree decimal format)

Lat 33 719325° Long ~111.824313°
Unlversal Transverse Mercator 423626 89 m E, 3731341 74 m N

Name of nearest waterbody Salt River
E. REVIEW PERFORMED FOR SITE EVALUATION (CHECK ALL THAT APPLY):
[X Office (Desk) Determination Date 5/7/2018

[ Field Determination Date(s)
TABLE OF AQUATIC RESOURCES IN REVIEW AREA WHICH “MAY BE” SUBJECT TO REGULATORY

JURISDICTION.
Site Latitude Longitude Estimated amount | Type of aquatic Geographle authority
number | (decimal {decimal of aquatic resource | resource (i e, wetland | to which the aquatic
degress) degrees) in revlew area vs non-wetland resource “may be”
(acreage and linear | waters) subject {l.e , Section
feet, if appficable) 404 or Section 10/404)

See | ORM Sheet




Sonoran Peaks

1) The Corps of Engineers believes that there may be junsdictional aquahc resources in
the review area, and the requestor of this PJD is hereby advised of his or her option
to request and obtain an approved JD (AJD) for that review area based on an
informed decision after having discussed the various types of JDs and their
charactenistics and circumstances when they may be appropriate

2) In any circumstance where a permit applicant obtains an Individual permit, or a
Nationwide General Permit (NWP) or other general permit venfication requiring “pre-
construction notification” (PCN), or requests venfication for a non-reporting NWP or
other general permtt, and the permit applicant has not requested an AJD for the
actwvity, the permit applicant 1s hereby made aware that (1) the permit applicant has
elected to seek a permit authorization based on a PJD, which does not make an
official determination of jurisdictional aquatic resources, (2) the applicant has the
option to request an AJD before accepting the terms and conditions of the permit
authonzation, and that basing a permit authonzation on an AJD could possibly result
in less compensatory mifigation being required or different special conditions, (3) the
applicant has the right to request an individual permit rather than accepting the terms
and conditions of the NWP or other general permit authorization, (4) the applicant can
accept a permit authornzation and thereby agree to comply with all the terms and
conditions of that permit, Including whatever mitigation requirements the Corps has
determined to be necessary, (5) undertaking any activity In reliance upon the subject
permit authorization without requesting an AJD constitutes the applicant's acceptance
of the use of the PJD, (6) accepting a permit authortzation (e g , signing a proffered
individual permit) or undertaking any activity in rellance on any form of Corps permit
authonzation based on & PJD constitutes agreement that all aguatic resources in the
review area affected in any way by that activity will be treated as Junsdictional, and
walves any challenge to such jurisdiction in any administrative or judicial compliance
or enforcement action, or In any administrative appeal or In any Federal court, and (7)
whether the applicant elects to use ether an AJD or a PJD, the JD will be processed
as soon as practicable Further, an AJD, a proffered individual permit (and ali terms
and conditions contained theren), or individual permit denial can be administratively
appealed pursuant to 33 C F R Part 331 If, dunng an admmnistrative appeal, it
becomes appropnate to make an official determination whether geographic
jurisdiction exists over aquatic resources in the review area, or to provide an official
delineation of junisdictional aquatic resources in the review area, the Corps will
provide an AJD to accomplish that result, as soon as 1s practicable This PJD finds
that there “may be” waters of the U S and/or that there “may be” navigable waters of
the U S on the subject review area, and identifies all aquatic features n the review
area that could be affected by the proposed activity, based on the following
information



Sonoran Peaks

SUPPORTING DATA. Data reviewed for PJD {check all that apply)

Checked items should be included in subject file Appropriately reference sources
below where indicated for all checked items

B Maps, plans, plots or plat submitted by or on behalf of the PJD requestor
Map Figures 1-5

Data sheets prepared/submitted by or on behalf of the PJD requestor
[[] Office concurs with data sheets/delineation report
[] Office does not concur with data sheets/delineation report Ratlonale

[[] Data sheets prepared by the Corps
[[] Corps navigable waters' study

[C] us Geological Survey Hydrologic Atlas

USGS NHD data
USGS 8 and 12 digit HUC maps

[l US Geological Survey map(s) Cite scale & quad name _Flgure 4 McDowell Peak, Arlz (1873)
(W) Natural Resources Conservation Service Soll Survey Citation ‘

(W] National wetlands inventory map(s) Clte name
[] Stateflocal wetland inventory map(s)
[@] FEMA/FIRM maps Figure 3

] 100-year Floodplain Elevation is (National Geodetic Vertical Datum of 1929)
[@] Photographs W Aerial (Name & Date) Google Earth Imagery October 2018
or W Other (Name & Date) Ground Photographs January 2018

[[] Previous determination(s) Flle no and date of response letter
[] Other information (please speciy)

IMPORTANT NOTE The Information recorded on this form has not necessarlly

been verifled by the Corps and should not be relled upon for later jurisdictional
determinations.

2218

Signature and date of Signature and date of
Regulatory staff member person requesting PJD
completing PJD (REQUIRED, unless obtaining

the signature 1s impracticable)’

1 Districts may establish imeframes for requestor to return signed PJD forms If the requestor does not raspond
within the established time frame, the district may presume concurrence and no additional foliow up Is
necessary prior to finalizing an acton



Feature 4 ARIZONA R6 RIVERINE Area 0.0223 ACRE DELINEATE 33.721282°  -111.825237° Salt River
Feature 5 ARIZONA R6 RIVERINE Area 0.2891 ACRE DELINEATE 33.718690°  -111.825220° Salt River
Feature 9 ARIZONA R6 RIVERINE Area 0.1251 ACRE DELINEATE 33.716853°  -111.822982° Salt River



****PRELIMINARY(RGL08-02)****
SECTION 404 JURISDICTIONAL DELINEATION

U.S. Army Corps of Engineers, Los Anf,olos District
Application No. sPL-_2018. 00155

———Boundary of area surveyed for
jurisdictional waters of the United States

[ ] ——Approximate Ordinary High Water Mark
——--Potential Waters of the United States

~———-Potential Wetlands (If legend is blank no
wetlands occur with survey arca.)

200 _Scale 10/4/2016 _Date of Photograph

Site Visit by Corps(Y/N) Date:
5/7/2018 Date Delineation issued by Corps
Corps Project Manager

Sheet _1__of _2
****PRELIMINARY(RGL 08-02)****

Aenial Date: Oct 4, 2016 Prepared by: J. Casteel of Logan Simpson February 2018
Source: Google Earth Aerial Imagery

Section 404 Preliminary Jurisdictional Delineation
Sonoran Peaks

‘@ Photo location Potential Waters of

L the United States 5 _ , —
= Flow direction (0.1033 acre) / ; £ Source: USGS 7.5 Quadrangles February 2018
gy > N McDowell Peak, Ariz. (1973); ry
@ Feature number [—] Survey Area ! 58 e e
4.09 acres e X r UTM 1983 Zone 12S;
G ) . j 423600.36mE, 3731597.89mN Figure 5A
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SECTION 404 JURISDICTIONAL DELINEATION
U.S. Army Corps of Engineers, Los Angeles District
Application No. SPL-2018 . 00155
——Boundary of area surveyed for
jurisdictional waters of the United States
:] ————-Approximate Ordinary High Water Mark

~—--Potential Waters of the United States

————-Potential Wetlands (If legend is blank no
wetlands occur with survey arca.)

Scale ___10/4/2016 _ Date of Photograph
Site Visit by Corps(Y/N) Date:
201 Dale Delineation issued by Corps
Corps Project Manager
Sheet _2 of _2

****PRELIMINARY(RGL 08-02)****
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hiackamorelD g

Aerial Date: Oct 4, 2016 Prepared by: J. Casteel of Logan Simpson February 2018
Source: Google Earth Aerial Imagery

Section 404 Preliminary Jurisdictional Delineation
Sonoran Peaks

@‘ Photo location Potential Waters of

o the United States XD , L p—
¢ $ Flow direction (0.3332 acre) f / ) g Source: USGS 7.5’ Quadrangles Feb 2018
2o : ; N McDowell Peak, Ariz. (1973); ebruary
™" . T4N, R5E, Sec. 2 and 3;

EI Feature number [——] Survey Area
(35.25 acres) )\ 3 ~ UTM 1983 Zone 12S;
: , 423600.36mE, 3731110.21mN Figure 5B
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Preliminary Grading and Drainage Plan
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1. EXECUTIVE SUMMARY

The proposed development consists of 68.5 acres of undisturbed desert land located north and east of
118" Street and Ranch Gate Road in Scottsdale Arizona. The proposed development plan shows up to
43 single-family residential lots within a gated community accessing 118" Street. The property is
presently zoned R1-130 ESL and is proposed to be rezoned to R1-43 ESL PRD.

The City of Scottsdale provides water and sewer service to this area, so all water and sewer improvements
will be designed and constructed to the City’s design standards.

Water service will be made at two locations to the existing line in 118" Street (16-inch) and a stub for
future connection to the land adjacent to the east is provided thus providing a looped configuration
through the development.

Sewer service will connect to an 8” sewer extension along the project’s frontage to 118" Street. The 118"
Street sewer extension will connect to a dry sewer located at the southeast corner of Yearling Estates and
provide a point of service to the undeveloped 10-acre parcel north of this property.

City staff has stated no water or sewer payback agreements were found for the existing water and sewer
infrastructure located adjacent to this property.

Certified fire hydrant flow testing was performed on September 21, 2018 at 7:30 AM by Arizona Flow
Testing, LLC at locations as shown on the provided reports. The results are as follows:

Raw Test Data Data w/40 PSI Safety Factor
e Static Pressure 112.0 PSI 72.0 PSI
e Residual Pressure: 84.0 PSI 44.0 PSI
e Flow: 1,954 GPM 1,954 GPM
e GPM @ 20 PSI: 3,714 GPM 2,729 GPM

Refer to EXHIBIT 4 for actual Flow Test Data.

2. INTRODUCTION
2.1  PLAN OBJECTIVE:

The purpose of this report is a) show demands representing the existing and proposed zoning
impact, b) show the proposed maximum water and sewer demands and c) present sufficient
water and sewer investigation to support rezoning of this property.

2.2  SITE LOCATION

The subject property is approximately 68.5-acres and consists of five parcels of land whose
Parcel ID numbers are:

e 217-02-018A

e 217-02-018B

Water and Sewer Report for the Zoning Case Page 1
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e 217-02-019C
e 217-02-019D
e 217-02-019E

See EXHIBIT 1 - Vicinity Map — Context Aerial for the project’s location with respect to major
cross streets.

2.3 PROPOSED DEVELOPMENT

2.3.1 Existing Site Description:

This site is vacant desert land generally sloping form the northeast (elevation 2730 +/-) to the
southwest (elevation 2670 +/-) at an average of approximately 3% with a change in elevation of
approximately of 60 feet. A 50-foot high hill exists near the northeast side of the site. Refer to
EXHIBIT 2 — Conceptual Site Plan for an aerial of the overall project.

2.3.2 Proposed Site Development:

The current plan for the property proposes approximately 42 single-family residential units with
private streets and a gated entry. All necessary tracts and easements for the installation of
utilities will be provided as part of the final plat.

. DESIGN CRITERIA

3.1 DEVELOPMENT CRITERIA

Existing zoning: R1-190 ESL
Proposed zoning: R1-43 ESL PRD
Acreage 68.5

Demands, system layout, system pressures, velocities, head losses and fire flow will all be in
accordance with the City’s DS&PM, latest revision.

A 500 gpm system fire flow demand will be utilized in the final hydraulic calculations based on
floor areas of homes anticipated to be around 3600 sq. ft.

4. DEMANDS
4.1  EXISTING AND PROPOSED DEMANDS

Refer to the tables below for the existing and proposed water and sewer demand calculations
based on the design criteria in the City’s DS+PM.

Water and Sewer Report for the Zoning Case Page 2
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4.2

4.3

4.4

EXISTING ZONING
Table 1: WATER DEMAND CALCULATIONS

"LEED®ing and Developing Smart Projects"

Avg. Day Max Day | Peak Hour | Avg. Day Max. Day
; : ; Peak Hour
Units Demand Peaking Peaking Demand Demand (GPM)
(GPM) Factor Factor (GPM) (GPM)
R1-130 23 0.69 2 3.5 16 32 56
Table 2 - SEWER DEMAND CALCULATIONS
. ol By Persons PN Sy Peaking | Peak Flow
Units Demand il Demand Factor (GPM)
(gal/person) P (GPD)
R1-130 23 100 2:> 5,750 4 16
PROPOSED ZONING
Table 3: WATER DEMAND CALCULATIONS
Avg. D Max D H Avg.D Max. D
‘ vg. Day ax : ay |Peak .our vg. Day ax. Day SR
Units Demand Peaking | Peaking | Demand | Demand (GPM)
(GPM) Factor Factor (GPM) (GPM)
R1-43 42 0.69 2 35 29 58 101
Table 4 - SEWER DEMAND CALCULATIONS
Avg. Da Avg. Da
. NS Persons AERESY Peaking | Peak Flow
Units Demand il Demand Factor (GPM)
(gal/person) P (GPD)
R1-43 42 100 2.5 10,500 4 29
WATER ZONE

The property will be developed entirely within pressure Zone 13.

PHASING OF PROJECT

The project is proposed to be constructed in a single phase.

SUMMARY NARRATIVE OF DEMANDS

The max day + fire flow scenario will govern the water system design.

The sewer design should not be adversely impacted by any offsite flow from the east.
Topography within State Land to the east will be reviewed in the final design process and any
extensions through this parcel for future connections to State Land may be provided as deemed

necessary.

Water and Sewer Report for the Zoning Case
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9. EXISTING INFRASTRUCTURE / CONDITIONS
5.1  ADJACENT PIPE LINES

City of Scottsdale Water & Sewer Quarter Section Maps (47-56 and 48-56) show a 16” water
line, serving Zone 13, available in 118" Street and a 12” water line, serving Zone 13, in Ranch
Gate Road along with an 8“sewer. A PRV located at the intersection of Ranch Gate Road and
118" Street provides a pressure reduction to Zone 12 for the properties south of Ranch Gate
Road. Refer to EXHIBIT 3 for the COS Water and Sewer Quarter Section Maps (47-56 and 48-
56).

5.2 ADJACENT DEVELOPMENTS

Collina E Vista, Yearling Estates, an undeveloped 5-acre parcel, Scottsdale Mills and Boulder
Mountain Estates exist along the west side of 118" Street. An undeveloped 10-acre parcel abuts
this site to the north, State Land to the east and Troon Canyon Estates to the south at Ranch Gate
Road.

6. PROPOSED INFRASTRUCTURE
6.1 WATER DISTRIBUTION SYSTEM

This development proposes to provide two connections to the water line in 118" Street, extend
through the interior street system, and provide for a future connection to the property to the east
providing redundant domestic water and fire service. Tracts and/or easements will be provided
as needed. Refer to Exhibit 5 - Preliminary Utility Plan

6.2 SEWER COLLECTION SYSTEM

An offsite line will be extended along the property’s 118" frontage providing points of connection
to the dry sewer in Yearling states and Parcel 217-02-019F. The onsite sewer collection system
will likely need to connect to the 118" Street line as the topography dictates. Tracts and/or
easements will be dedicated as needed. Refer to Exhibit 5 - Preliminary Utility Plan

6.3  MAINTENANCE AND OWNERSHIP

All water and sewer lines are proposed as public lines located within rights-of-ways or
easements/tracts and will be owned and maintained by the city.

[ WATER COMPUTATIONS
7.1  DESCRIPTION OF MODEL

The proposed water system will be designed to meet the criteria of COS Water, the Arizona
Department of Environmental Quality (“ADEQ”), and Maricopa County Environmental Services
Department (“MCESD”).

Bentley WaterCAD" Version 8i will be used to model the water distribution system for the Final
Water Basis of Design Report.

Water and Sewer Report for the Zoning Case Page 4
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8. SEWER COMPUTATIONS
8.1 DESCRIPTION

Sewer flows will be evaluated using Manning’s equation and the parameters within the DS+PM in
the Final Sewer Basis of Design Report. Excel spreadsheets will tabulate the pipe hydraulics
including invert info, pipe diameter, n, slope, peak flow, flow depth, d/D and flow at 0.65 d/D.

9. SUMMARY / CONCLUSIONS

e Sufficient water supply appears available to support domestic and fire flow demand of this
project.

e Sewer service is presently available in either 118" Street or Ranch Gate Road.

e Downstream capacities along Happy Valley Road, down to Pinnacle Peak Road and west to
the sewer trunk line in Pima Road shall be evaluated by the City through their modeled
system.

10. REFERENCES

1. COS QS numbers 47-56 and 48-56.
2. City of Scottsdale Design Standards & Policies Manual, 2018 (Chapter 6 — Water).
3. City of Scottsdale Design Standards & Policies Manual, 2018 (Chapter 7 — Wastewater

11. EXHIBITS:

EXHIBIT1 - Vicinity Map — Context Aerial
EXHIBIT2 - Conceptual Site Plan
EXHIBIT3 - Q-SMaps 47-56 and 48-56
EXHIBIT4 - Flow Test Data

EXHIBIT5 -  Preliminary Utility Plan

Water and Sewer Report for the Zoning Case Page 5
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Arizona Flow Testing LL.C

HYDRANT FLOW TEST REPORT

Project Name:

Project Address:

Arizona Flow Testing Project No.:
Client Project No.:

Flow Test Permit No.:

Date and time flow test conducted:
Data is current and reliable until:

Ranch Gate

118th Street & Ranch Gate (NEC), Scottsdale, Arizona 85262
18340

Not Provided

56329

September 21, 2018 at 7:30 AM

March 21, 2019

Conducted by: Floyd Vaughan - Arizona Flow Testing, LLC (480-250-8154)
Witnessed by: Phil Cipolla - City of Scottsdale-Inspector (602-828-0847)
Raw Test Data Data with 40 PSI Safety Factor

Static Pressure:

112.0 PSI

Static Pressure: 72.0 PSI

Scottsdale requires a
maximum Static
Pressure of 72 PSI
for AFES Design.

(Measured in pounds per square inch)

Residual Pressure: 84.0 PSI
(Measured in pounds per square inch)

Pitot Pressure: 27.0 PSI
(Measured in pounds per square inch)
Diffuser Orifice Diameter: 4 Inch Hose Monster
(Measured in inches)

Coefficient of Diffuser: 0.7875

1,954 GPM

(Measured in pounds per square inch)

Residual Pressure: 44.0 PSI
(Measured in pounds per square inch)

Distance between hydrants: Approx. 1,300 feet

Main size: Not Provided

1,954 GPM

Flowing GPM:
(Measured in gallons per minute)

GPM @ 20 PSI:

3,714 GPM

Flowing GPM:

GPM @ 20 PSI:

2,729 GPM

Flow Test Location

Project Site
118th Street & Ranch
Gate (NEC)

North 118th Street

Pressure Hydrant

Flow Fire Hydrant

Ranch Gate Road

Arizona Flow Testing LLC 480-250-8154 www.azflowtest.com floyd@azflowtest.com

EXHIBIT 4




PRELIMINARY UTILITY PLAN
118TH AND RANCH GATE
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